Pinyin, phonological awareness and English by Chong, Ka Yan. & Chinese University of Hong Kong Graduate School. Division of Psychology.
The Effect of Pinyin Learning 
on the Development of Phonological Awareness and 
English Reading and Spelling 
CHONG Ka Yan 
A Thesis Submitted in Partial Fulfillment 
of the Requirements for the Degree of 
Master of Philosophy A ？ �― 
in . \ 
• I � 
Psychology  
• t -O • 
© The Chinese University of Hong Kong 
August 2005 
The Chinese University of Hong Kong holds the copyright of this thesis. Any 
person(s) intending to use a part or whole of the materials in the thesis in a proposed 
publication must seek copyright release from the Dean of the Graduate School. 
^ ^ 統 系 ‘ 書 圓 g(l8 i 21 j i 
^ ~ U N I V E R S I T Y - 遍 
N g g X U B R A R Y S Y S T E j ^ f 
M 
Pinyin, Phonological Awareness and English i 
ACKNOWLEDGEMENTS 
I would like to express my deepest gratitude to Professor Him Cheung, my 
thesis supervisor, who had provided continuous support and insightful comments for 
this research. I would also like to thank Professor Catherine McBride-Chang for her 
valuable comments on the research proposal and the writing of this thesis, as well as 
her advice and encouragements given at various stage of my academic training in 
the Chinese University of Hong Kong. I sincerely thank Professor H.C. Chen for his 
valuable comments on the thesis proposal. I would also like to express my heartfelt 
thanks to Miss Echo Pao of H.K.F.Y.G. Lee Shau Kee Primary School. Without her 
kind support and coordination, the longitudinal study would not have materialized. 
Lastly, many thanks also to my husband for his support to my academic pursuit. 
Pinyin, Phonological Awareness and English ii 
ABSTRACT 
Although students in Hong Kong begin to leam English since kindergarten, 
their phonemic awareness has been found to be very limited in previous research. 
Since there is a wealth of literature showing that phonemic awareness is very 
important to successful English reading and spelling, and yet the opacity of the 
written English does not promote the development of phonemic awareness, the 
present study attempts to examine if learning Hanyu-Pinyin, a transparent 
transcription system, can enhance phonemic awareness in Hong Kong students, and 
hence their English reading and spelling. Since past phonological awareness transfer 
studies focus only on transfer between a first and a foreign language and vice versa, 
the present study represents a novel attempt to examine phonological awareness 
transfer between two foreign languages. By contrasting Mandarin-learning children 
who learn Pinyin with those who do not, the present study provides a valuable 
opportunity to examine orthographic effect independent of oral language effect. 
Results showed that Pinyin training effectively enhanced Hong Kong students' 
phonemic awareness across languages, over and above the effect of oral language. 
Analyses also showed direct phonological awareness transfer between two foreign 
languages. Moreover, Pinyin training also enhanced students' English pseudoword 
reading and nonword spelling performance, though its effect on English real word 
reading was not found. I also found that phonological awareness did not fully 
explain the unique effect caused by Pinyin training, and I suggest that the print 
related element of phonological skills brought about by the Pinyin training can 
account for this gap. Finally, theoretical and pedagogical implications of the results 
are discussed. 
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CHAPTER I: INTRODUCTION 
Phonological Awareness as a Predictor of English Reading and Spelling 
Phonological awareness can be broadly defined as the ability to perceive and 
manipulate the sounds of spoken words (Goswami & Bryant, 1990; Mattingly, 1972). 
There are two important properties of this concept: First, it relates purely to the 
sound level of manipulation and does not involve print. Second, the processing of 
speech sound is explicit and deliberate. This is opposed to the unconscious ability to 
discriminate speech sounds as in speech perception. Apart from this definition, 
phonological awareness can be best understood from the tasks that are used to 
measure it. In a phonological awareness task, a participant is asked either to match, 
delete or substitute specific sound unit of the spoken words presented. For example, 
in a phoneme onset deletion task, a syllable 'cash' /kae// without the phoneme onset 
is /ae//. Over the past three decades, researchers have argued that such ability in 
analyzing speech sound is crucial to the process of reading acquisition. There is now 
a wealth of evidence accumulated showing that the more knowledge children have 
about the constituent sounds of words, the better they tend to be at reading. This 
evidence has mainly come in two forms. The first form is correlational study, where 
measures of phonological awareness and reading are either taken concurrently or 
longitudinally. The second type is training studies, where children receiving 
phonological training are compared to their peers without training. 
A landmark study by Bradley and Bryant (1983) examined relations between 
phonological awareness and reading in a large group of children over a 4-year period. 
They tested children with an odd-man-out sound categorization task at age 4 to 5 
and measured their IQ, reading, spelling and mathematics in subsequent years. They 
found that there were high correlations between initial sound categorization skills 
and children's subsequent reading and spelling over three years even after 
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controlling the influence of intelligence and memory ability. In addition, they also 
selected a group of 65 children who could not read and had low sound categorization 
ability in the initial test for a training experiment. These children were divided into 4 
groups: sound categorization group, sound categorization plus letter training group, 
conceptual categorization group and a control group. After two years of training, 
they found that children in the two sound categorization training groups 
outperformed their peers in the control groups on reading and spelling, but not on 
mathematics. In other words, they showed that phonological awareness training 
specifically enhanced children's reading and spelling skills. Furthermore, they found 
that the training group that received alphabet illustrations was performing better than 
the other training group that received only sound categorization training. Together 
with the results of the correlational study, the authors concluded that there was a 
causal relationship between early phonological awareness and subsequent reading 
and spelling ability. 
Not only did studies find that those who have a higher level of phonological 
awareness tend to be better readers, but studies on the dyslexic population also 
found that dyslexics show deficits in phonological awareness. For example, Bradley 
and Bryant (1978) showed that older disabled readers performed more poorly on the 
odd-one-out task than their younger peers matched on reading level. Since the older 
readers should have had at least as much reading instruction and practice as their 
younger peers did, the result could not be due to a lack of practice in reading. The 
authors concluded that their lack of sensitivity to rhyme and alliteration was a 
possible cause of reading difficulties. Another study by Bruck (1992) also showed 
that dyslexics do not acquire appropriate levels of phoneme awareness compared to 
good readers and reading level matched controls. Furthermore, they found that those 
who were identified as dyslexic did not acquire appropriate phonemic awareness 
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even in adulthood. 
There is no doubt that strong correlations exist between phonological 
awareness and reading and spelling alphabetic orthographies. In addition to the large 
amount of literature on English reading, evidence is also found in German (Wimmer 
& Hummer，1990)，Spanish (Carrilo, 1994), Norwegian (Lundberg, 1999) and 
Portuguese (Alegria, Pignot & Morais，1982). Among alphabetic orthographies, the 
importance of phonological awareness to reading also varies according to the 
properties of the orthography in question. Wimmer and his colleagues (1991) found 
that the correlations between German beginning readers' phoneme awareness and 
reading is weaker than those which are typically found in English studies and 
suggested that phoneme awareness may not be as important to learning to read in 
consistent orthographies than inconsistent orthographies like English. Caravolas 
(2004) also pointed out that in comparison to English, the relationship between 
phoneme awareness and letter knowledge measures and spelling in high grapheme 
phoneme consistent languages such as Turkish and German is relatively short-lived. 
Since children quickly reach mastery level in phonemic awareness under the 
influence of high spelling-sound consistent orthography within the first year of 
reading instruction, phonemic awareness soon loses its predictive power to reading 
developed at a later stage. Thus, there is an interesting phenomenon here: 
phonological awareness is found most important in English reading, probably 
because the orthography does not foster quick development of phonological 
awareness due to its opacity. 
The robustness of the relationship between phonological awareness and reading 
in English was not observed only among native speakers. Indeed, a strong 
relationship was also found amongst second language learners as well. For instance, 
Carlisle, Beeman, Davis and Spharim (1999) showed that English phonological 
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awareness measured in Hispanic primary school children whose English reading 
achievement was below average contributed significantly to English reading 
comprehension. Gottardo, Yan, Siegel and Wade-Woolley (2001) also showed that 
English phonological awareness measured in a group of 
English-as-Second-Language (ESL) learners was predictive of their English reading 
in a level similar to that found in native English speakers. 
In a nutshell, research has shown that phonological awareness is one of the 
most crucial elements that are related to successful reading in all alphabetic writing 
systems, and particular opaque ones like English. Furthermore, this is true both for 
those who learn the alphabetic writing systems as their first and second language. 
Levels of Phonological Awareness 
According to the linguistic status hypothesis (Treiman, 1992), phonological 
awareness can be divided into three levels. The shallowest level is syllable 
awareness. Syllable awareness refers to the ability to count or distinguish a syllable 
from another. Onset-rhyme awareness refers to the ability to detect there are two 
units, onset and rime, in a single syllable. For example, words like 'bay' and 'play' 
are made up of an onset of /b/ and a cluster onset of /pi/ respectively with a rhyme of 
lei�. The deepest level is phoneme. For example, 'smell' /smd/ without the 
phoneme I ml would become ‘sellVsd/. Full phonemic awareness would mean the 
ability to detect phonemes in every different position of the syllable. For most 
children, phoneme awareness does not develop until the age of six, when they begin 
receiving formal reading instruction (Goswami, 1999). 
Importance of different level of phonological awareness to reading depends on 
the orthography leamt (Goswami, 1999). With regard to English reading and 
spelling, syllable awareness is least predictive. Mann and Liberman (1984) tested 
‘phonetic symbols used: K.K. 
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syllabic segmentation in 62 kindergarteners and measured their reading achievement 
one year later. Although they found significant positive correlation between the two, 
they had not controlled for pre-existing literacy variables and extraneous variables 
such as IQ in their study. When Badian (1998) reexamined this relation using the 
same task with control of age, verbal IQ, socio-economic status and pre-existing 
reading ability, syllabic segmentation skills no longer became a significant predictor 
of subsequent reading. Due to a lack of significant independent contribution to 
reading and early ceiling effect in the measurement task, syllable awareness received 
much less attention than the other two. 
On comparing the predictive power of rhyme and phoneme awareness to 
English reading, more evidence lies on phonemic awareness. For example, Muter, 
Hulme, Snowling & Taylor (1997) measured rhyme awareness and phonemic 
segmentation skills in 38 children around the age of four and their reading and 
spelling performance two years later. Rhyming predicted neither reading nor 
spelling at the end of the first year at school, but phoneme segmentation was highly 
predictive of both reading and spelling acquisition. Another study by Stuart (1995) 
also found that neither did rhyme detection nor alliteration significantly predict 
children's subsequent reading performance once initial reading ability had been 
controlled for. However, initial and final phoneme segmentation, remained as 
significant predictors. A number of other studies also showed a significant unique 
contribution of prior phonemic awareness to subsequent reading and spelling 
(Cardoso-Martins, 1995; Caravolas et. al., 2001; Perfetti et. al , 1987; Adams, 1990). 
However, the distinction between the tasks measuring onset-rime and phoneme 
level of awareness is not always clear. Onset and phoneme are overlapping concept 
when onset consists of only one phoneme. Onset rhyme level of phonological 
awareness tasks that require deletion of a single phoneme onset, or rhyming 
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judgment that involves mere contrast of coda, may simultaneously tap the sensitivity 
to phoneme. Indeed, MacMillan (2002) suggested that many studies (e.g. Bradley & 
Bryant, 1983) which showed significant prediction of reading and spelling with 
rhyme level measures used this type of tasks. In summary, phonemic awareness is 
most predictive of English reading and spelling. Nevertheless, reading correlated 
measures of phonemic awareness are not restricted to those that require successful 
phoneme manipulation at every position in a syllable. Tasks that involved 
manipulation of phoneme only at the onset position were also found to be good 
predicting measures of reading. 
Factors affecting the Development of Phonological Awareness 
Developmentally, children who speak English as their native language attained 
syllable and onset-rime awareness as early as age four and phoneme awareness by 
about age six (Goswami, 1999). While syllable awareness arises most naturally, the 
emergence of onset-rime awareness is more subjected to environmental influence 
(e.g. rhyming games). On the other hand, phonemic awareness is more contingent on 
reading tuition. Evidence showed that Portuguese adults who never learned to read 
demonstrated little phonemic awareness (Morais, Gary, Alegria & Bertelson，1979). 
Therefore, while phonemic awareness has been found to be an important facilitator 
of reading, its development is also heavily dependent on reading experience. 
Between cultures, different properties of the orthography leamt, different native 
spoken language experience and variation in phonological training also create 
differences in timing and profile of phonological awareness development. 
Orthographic Experience 
The first key factor shaping the development of phonological awareness is 
orthographic experience. Cross-linguistic studies showed that children whose native 
orthography is alphabetic are at an advantage in developing phonemic awareness as 
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compared to those who do not (e.g. logographic Chinese or syllabic Japanese). For 
example, Holm and Dodd (1996) studied the first written language effect on a group 
of foreign students studying in Australia. Among them, they found that students 
from Hong Kong, whose first written language is logographic Chinese, performed 
significantly worse than the other groups from mainland China, Vietnam and 
Australia on rhyme judgment and phonemic segmentation. Hong Kong students also 
showed great difficulties processing nonwords, although they performed equally 
well with the other groups in real word reading and spelling. Cheung et. al. (2001) 
also found that children in Mainland China who acquired the alphabetic Pinyin 
before learning to read Chinese performed much better than Hong Kong children on 
onset and coda analysis. Furthermore, Mann(1986) compared Japanese and 
American first graders on phoneme and syllable deletion tasks, and they found that 
Japanese children performed worse than their American counterparts on phoneme 
deletion, but were performing equally well on syllable deletion. The results showed 
that since Japanese orthography does not have written units corresponding to 
phonemes, their development of phonemic awareness is delayed compared to those 
who leam alphabetic written languages. 
However, not all alphabetic languages are equally effective in promoting 
phonemic awareness; the transparency (i.e. the regularity of grapheme phoneme 
correspondence) of the alphabetic language also makes a difference. Transparent 
alphabetic writing system, like Finnish, Turkish, Serbo-Croatian and Czech promote 
faster development of phonemic awareness, as well as spelling, than more opaque 
writing systems like English and French (Caravolas，2004) in children. Given Italian 
is also more transparent than English, Cossu, Shankweiler, Liberman, Katz and Tola 
(1988) did a cross linguistic study comparing the development of phonological 
awareness between Italian and English speaking children. They found that phonemic 
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segmentation ability of Italian children had already reached ceiling by the end of 
first grade. In contrast, 30% of their English-speaking counterparts still failed the 
phoneme test at this age. Their result gives support to the claim that orthographic 
differences is an important factor affecting the development of phonological 
awareness. 
Oral Language Experience 
Oral language experience largely relates to the syllable structure of the spoken 
language. It was found that the presence of consonant clusters (Caravolas & Bruck， 
1983; Cheung et al., 2001) sensitized children towards phoneme awareness. In 
contrast, dominance of open syllable structure would sensitize children towards 
syllable awareness (Cossu et al, 1988; Cheung et al, 2001; McBride-Chang et al, 
2004). Therefore，the developmental pattern and the profile of phonological 
awareness would deem to be different for children speaking different languages. For 
example, those who speak Czech as their native language, which has a lot of 
consonant clusters, would tend to have higher phonemic awareness than English 
native speakers even before learning to read (Caravolas & Bmck，1983)，and due to 
the same reason, English speakers would have a higher phonemic awareness than 
Chinese speakers (Cheung et al, 2001). In contrast, children speaking Chinese 
(McBride-Chang et al., 2004), or French (Bruck & Genesse，1995), which have a lot 
of open syllables, would attain higher syllable awareness than children speaking 
English. 
Phonological Training 
Last but not least, explicit phonological training, or phonics instructions, also 
plays an important role in the development of phonological awareness. Several 
phonological training studies have been done on small (e.g. Lundberg, Frost & 
Petersen, 1988) disadvantaged or dyslexic children, and the results suggested that 
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phonological awareness can be improved given explicit instruction. The enhanced 
phonological awareness gained from the training can in turn facilitate better reading 
performance (Bradley and Bryant, 1983). 
Transfer of Phonological Awareness in Bilingual Studies 
Given that the linguistic experience in one language that shapes phonological 
awareness is different from another, learning multiple languages would possibly lead 
to cross-language gain in phonological skills. There are only a few studies 
investigating this issue, however. Perhaps a relatively early attempt was made by 
Verhoeven, who conduct a longitudinal study (Verhoeven, 1994) recruiting 
sixty-eight six-year-old Turkish children living in Netherlands to examine the extent 
to which language and literacy skills can be transferred from one language to 
another. He found that at the level of pragmatic skills, such as phonological skills, 
evidence of transfer was found, although at the level of lexicon and syntax, language 
transfer was rather limited. 
Other examples of studies investigating transfer of phonological awareness 
from a first language to a second language include Durgunoglu, Nagy and 
Hancin-Bhatt (1993) and Mumtaz and Humphreys(2002). In Durgunoglu and 
colleagues' study, they examined phonological awareness in Spanish and word 
reading in English in a group of first grade Spanish speaking children. They 
observed that those who had good performance on three Spanish phonological tasks, 
including segmentation, blending and matching were also better at reading English 
words and pseudowords. They suggested that metalinguistic skills developed in one 
language can transfer automatically onto a second language, thus facilitating the 
reading of the second language. Although this study was criticized for not 
controlling Spanish reading performance and English phonological awareness, a 
further study by Durgunoglu (1998) has addressed these issues and she concluded 
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that phonological awareness developed in Spanish can influence reading 
performance in Spanish as well as phonological awareness in English. 
Another study done by Mumtaz and Humphreys (2002) investigated 
phonological awareness transfer from a first language, Urdu, to a second language, 
English. They found that children who have a larger vocabulary size and a higher 
level of phonological awareness in Urdu were more likely to perform well on 
English reading and related tasks, but poorly on visual memory tasks. Interestingly, 
they also found that those who are poorer on Urdu vocabulary and phonological 
skills were better at visual memory tasks, but poorer on English reading and 
phonological tasks. Their double-dissociation pattern of results suggested that 
children may use either the phonological or visual orthographic strategy to read, 
depending on which one they are better at, and their reading performance will 
depend on the fit between their strategy of strength and the phonological 
transparency of the words that they need to decode. 
Apart from the studies that investigated the influence of phonological 
awareness developed in the first language on the phonological awareness of the 
second language, there were also other studies that investigated the effect in the 
opposite direction. That is, how a second language experience influences 
phonological awareness in their first language and their subsequent reading 
performance. The important motive of these researchers was to investigate if there is 
a bilingual enhancement effect (i.e. whether children will gain higher metalinguistic 
skills if they are exposed to more than one language). For example, in Rubin and 
Turner's (1989) study, a group of Canadian first graders attending a French 
immersion program were compared to another group of Canadian children who 
learned only English. Results showed that the bilingual group was better at 
analyzing the internal syllabic and phonemic structure of some orally presented 
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words than the monolingual group. Another study by Bruck and Genesse (1995) on a 
group of English-French bilingual and some English monolinguals kindergarteners 
also found that those who learned French had a higher level of syllable awareness, 
which the authors suggested is due to the relatively greater saliency of syllables in 
French than in English. 
Furthermore, a similar study done by Campbell and Sais (1995) compared a 
group of monolingual English 4-year-olds and a matched group of bilinguals who 
have varying degrees of exposure to Italian. Again, the results showed that the 
phonological awareness of the bilingual group was superior to the monolingual 
group. The authors attributed their superior performance to the more regular syllabic 
and phonological structure of Italian than English, which helps promote their 
phonological awareness. 
Factors affecting the Transfer of Phonological Awareness 
The above studies all demonstrated that there is a bilingual advantage in 
literacy acquisition, particularly via the transfer of phonological awareness, and this 
effect seems to happen in both directions. That is, one can benefit from the skills 
developed in the first language in the acquisition of the second language. Moreover, 
one's first language phonological skills can also be enhanced by knowing a second 
language. However, before a general bilingual advantage can be concluded, we shall 
also examine whether the same kind of positive transfer can be found in more 
distinctive language pairs, say, Chinese and English. Note that the above studies 
involved alphabetic languages only. Obviously, the effect of transfer might not be 
the same when the orthographic systems are less compatible. 
Bialystok, Majumder and Martin (2003) addressed this issue in another study. 
They included a group of Chinese-English bilinguals as well as a group of 
Spanish-English bilingual children between kindergarten and Grade two. Their 
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performance on a range of phonological awareness tasks was compared to that of the 
English-speaking monolinguals. The results indicated that Spanish-English 
bilinguals were better than the English monolinguals on a phoneme segmentation 
task, which replicated the results of the earlier study done by Durgunoglu. However, 
the Chinese-English bilinguals performed worse. Their results suggested that a 
general claim of bilingual advantage cannot be established. Instead, the effect is 
language-specific. Whether or not one can profit from learning more than one 
language depends largely on the similarity of the phonetic structure, as well as the 
orthographic similarities between the two languages. Phonological awareness would 
be enhanced only when the additional acquired language shares similar phonetic 
structures with the first language. 
The specificity that allows phonological transfer may not stop here. The study 
by Loizou and Stuart (2003) has further qualified this claim. They found that a 
bilingual enhancement effect will materialize only when the second language leamt 
is phonologically simpler than the first language. They compared levels of 
phonological awareness in sixty-eight monolingual and bilingual English and Greek 
five-year-olds. In their experiment, they have nicely contrasted a Greek-English 
group with an English-Greek bilingual group on a variety of phonological tasks, 
together with two more monolingual (English or Greek) groups as control. Their 
results showed that the bilingual English-Greek children significantly outperformed 
the monolingual English children, but this pattern was not replicated in the bilingual 
Greek-English versus monolingual Greek comparison. This finding suggested that 
learning a second language might not necessary bring about phonological 
enhancement. Children will achieve gains in phonological awareness only when the 
second language acquired is more transparent than the first one. Learning a more 
opaque second language, even though it is in the same alphabetic language family, 
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and shares phonetic similarities, might not be good enough to enhance children's 
phonological awareness. Apparently, it is not the quantity but the quality that 
determines if phonological awareness gain can be found. 
Introduction to Hanyu Pinyin (Pinyin) 
Hanyu Pinyin is the phonetic writing system created and taught as the official 
phonetic writing system in Mainland China since 1958. It has used letters of Roman 
alphabet to represent individual phonemes. All letters but V and the addition of 'u' 
and 'e' were used in the system. 
There are 21 consonants in Mandarin. Pinyin represents all these consonants by 
18 letters, with 18 of them represented by single letter and 'zh', 'ch' and 'sh' 
combined to form the other three. In addition, Pinyin also use two letters 'y' and 'w' 
to denote zero consonant when the following vowel is 'u' or 'ii'. All consonant 
representing letters except ‘n，，‘g，and 'r ' would only be found in the initial position 
of the word. There are 18 simple vowels in Mandarin, among which three of them 
can be used as glides. When the glides are combined with other vowels, they give 
rise to another 20 complex vowels. All these vowels are represented by 
combinations of only 10 letters. 
It should be noted that most of Pinyin letters share similar pronunciation as 
English, like Ihl and /m/，although some letters represent different sounds, e.g. 
'q' and 's'. Unlike English, where there is a lot of one-to-many letter sound 
correspondence, correspondence between letters and sounds in Pinyin is generally 
one to one, making it a shallow orthography. 
Since Mandarin is a tonal language, Pinyin syllables are denoted with diacritics 
representing one of the four tones. By the presence of the tone diacritics, children 
can easily recognize whether the print in question represent Mandarin or English. 
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The Present Study 
Previous studies (Holm & Dodd, 1996; Cheung et. al. 2001 & McBride-Chang 
et al., 2004) have shown that native Chinese who have received Pinyin training 
demonstrated higher level of phonological awareness than those who have not. Yet, 
all of these studies involved cross-cultural comparisons. Due to large discrepancies 
between various English instruction methods, intensity of training and the quality 
and levels of exposure to English, we cannot meaningfully extrapolate the effect of 
the heightened phonological awareness from learning Pinyin on their English 
reading in a group of children who leam English as a foreign language. In the 
present study, I attempt to answer this question by directly comparing two groups of 
children in the same Chinese culture (Hong Kong), where they share similar 
linguistic experience except for Pinyin instruction. By comparing these children's 
performance in English reading and spelling after the Pinyin training, we would 
know whether or not Pinyin learning in a foreign language context allows for 
extended effect on reading of another foreign alphabetic writing system. 
Hong Kong children were found to have extremely limited phonemic 
awareness in previous studies (e.g. Cheung et al., 2001; McBride-Chang et al, 2004)， 
despite having learned to read English since kindergarten. The native language of 
Hong Kong is Cantonese, a language spoken in the southern part of China. The 
native written language is traditional Chinese, a logographic language that is made 
up by units called characters, which always represent a morpheme and a syllable. 
The monosyllabic feature of Chinese characters, as well as the predominance of 
open syllable and the absence of consonant clusters in the oral language, have highly 
sensitized children to syllable awareness but not phoneme awareness 
(McBride-Chang et. al, 2004). 
Another key reason why Hong Kong children lack phonemic awareness is that 
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they receive little or no phonetic training at all. Most of them are taught with a 
look-and-say approach, in both Chinese and English. Indeed, the predominant 
adoption of the look-and-say approach in reading instruction in Hong Kong is not 
without reasons. Firstly, phonetic training for reading the Chinese orthography in 
one's mother tongue is basically not necessary, since reading Chinese requires 
mapping phoneme-grapheme at the syllable level only. Given that the syllable is a 
relatively shallow phonological level, most children who enter kindergarten have 
already mastered it. A more in-depth analysis at the phoneme level in Cantonese is 
unlikely to bring extra benefit for Chinese reading, in addition to the fact that the 
complexity of Cantonese phonological units and the variation up to nine tones has 
made phonetic instruction hardly practical for pre-school or even primary children. 
Although they also learn English, English is a highly, if not the most opaque 
alphabetic language (Caravolas, 2004). Owing to the low phonological consistency, 
teaching phonics has become much of a challenge to teachers. Under the exposure to 
two opaque writing systems (i.e. written Chinese and English) and little phonetic 
training, Hong Kong Chinese become relatively weak in phonological skills at the 
deeper level of phonemes, and they have developed a relatively stronger visual 
orthographic strategy in learning to read (Wang, Koda & Perfetti，2003), although it 
is a much less effective strategy in reading English. Out of such linguistic 
experience, some of them did not develop phoneme awareness even after gaining a 
high level of proficiency in English (Holm & Dodd, 1996). Holm and Dodd (1996) 
described this phenomenon in a pretty explicit manner: "If the defining symptom of 
phonological dyslexia is a relative impairment in nonword reading (Patterson, 
Marshall, & Coltheart, 1985), then Hong Kong subjects ought to be classified as 
phonologically dyslexic and dysgraphic." (p. 141) 
After Hong Kong's reunion with China, Mandarin has now become a subject in 
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the curriculum, although the approach in Mandarin instruction varies across schools. 
Interestingly, the opinion on when and how Mandarin should be taught is diverse in 
Hong Kong. Some teachers indicated that children confused Pinyin with English 
pronunciation, since the same alphabets are used in both systems. Others feel that 
phonetics is too abstract for young children. With different beliefs and curriculum 
emphases of the schools, they have adopted different approaches in Mandarin 
instructions. Pinyin, the phonetic system of Mandarin represented by alphabets, may 
or may not be introduced in the early grade levels. Some children leam their 
Mandarin by a look-and-say method, similar to the way they leam Cantonese and 
English. Others start by distinguishing the four tones of Mandarin through reading 
diacritics marked over Chinese characters. In some schools, Mandarin is used as a 
medium of instruction for all subjects except English, while in other schools, 
Mandarin is only allocated a half an hour session per week. 
In this study, I contrast the English phonological awareness, reading and 
spelling of children who leam Pinyin with those who leam Mandarin without the 
orthographic Pinyin experience. Following the line of argument that learning a 
written system of greater phonological regularity will foster the development of 
phonological awareness which can be transferable to the less regular writing system, 
I hypothesize that Hong Kong children who leam Pinyin would perform better in 
English phonemic awareness than those who do not. 
Furthermore, this study also differs from the previous cross language 
phonological transfer studies in three major ways. First，since Pinyin is a phonetic 
transcription system that is completely separated from the Chinese orthography, it 
offers us a unique opportunity to investigate the orthographic effect of a foreign 
language in isolation to its oral language effect. Since not all Hong Kong children 
begin with Pinyin when they learn Mandarin, some acquire only a new oral language 
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experience without having the additional orthographic experience, whereas others 
who begin with Pinyin gain a new language and orthographic experience at the same 
time. The contrast between the 'Mandarin without Pinyin' with the 'Mandarin with 
Pinyin' group can shed light on how the oral language and the orthographic 
experience of learning Mandarin can impact on the development and transfer of 
phonological awareness. 
Second, all the previous studies investigated transfer of phonological awareness 
either from or to the first language. Here, we investigate the transfer of phonological 
awareness between two foreign languages. While the first language experience can 
be qualitatively different from that of the foreign language in terms of both the 
amount and types of exposure, the experience of learning the foreign languages are 
more similar. In the case of Hong Kong, English and Mandarin are largely leamt and 
used in the classroom, while the main mode of communication is still Cantonese in 
other daily life settings. If transfer of phonological awareness can be found directly 
between the two foreign languages, the transfer of phonological awareness can be 
generalized to any language leamt, so long as the language specific factors, like 
phonetic similarities and regularity that allow the transfer present. 
Third, I predicted that the heightening of phonological awareness brought about 
by the Pinyin training will in turn lead to better English reading and spelling skills. I 
therefore hypothesized that the Pinyin group would outperform the control group on 
English reading and spelling. Furthermore, their reading and spelling would 
correlate closely with the phonological measures. 
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CHAPTER II: STUDY 1 
The purpose of this study was to examine whether or not those who received 
Pinyin training at their schools attained higher level of phonological awareness and 
English reading and spelling than those who did not under the naturally varied ways 
of instructions found currently in the schools. Group differences in phonological 
awareness and English reading and spelling should be found if the effect of Pinyin 
training is highly robust. Although as a cross sectional study, this part of the result 
did not allow us to examine the pure effect of Pinyin training, nor did it imply causal 
effect of Pinyin on the variables under investigation, this study still allowed us to 
make a preliminary examination of the magnitude of correlations between Pinyin 
and phonological awareness, as well as English reading and spelling. Such 
information would not only be useful for devising the longitudinal study, but also be 
of interest to primary school educators in Hong Kong. 
Method 
Design 
In this study, a cross sectional comparison was made between children who 
received Mandarin Pinyin training at school and those who did not. Since according 
to the syllabus guideline of the Education and Manpower Bureau of Hong Kong, 
children were required to learn Pinyin only from primary grade four onwards, the 
majority of primary schools in Hong Kong teach tones but not Pinyin symbols in 
primary grades one to three. However, a small number of schools have also designed 
their own curriculum under the school based management policy, resulting in 
slightly different emphases in the method and content of instructions. The adoption 
of Pinyin instructions in the early grades was one of these variations. This offered 
me an opportunity to test my hypotheses based on this naturally varied method of 
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instruction under the same cultural settings. Of the more than one hundred schools I 
surveyed on their Mandarin method of instructions, ten schools reported that they 
had introduced Pinyin instruction, in varying degrees, prior to grade four. These 
schools, together with other schools that were selected in the nearby school districts 
were invited to participate in this study. Finally, four schools, two of which belonged 
to the Pinyin group and two of which belonged to the non-Pinyin group, agreed to 
participate and were successfully scheduled to conduct the tests before the summer 
holidays. 
Participants 
116 primary 2 children, of whom 55 were from the two schools (Schools A & B) 
which taught Pinyin and 61 were from the other two schools (Schools C & D)which 
did not teach Pinyin, were tested in late June and early July 2004. However, 12 
participants were excluded from the analysis as they reported they had received 
outside training in Pinyin or Phonics. This left a sample size of 104，of whom 52 
was from the Pinyin group and another 52 was from the non-Pinyin group. 
All four schools had Putonghua lessons for all grades of children. The 
Putonghua class time per week of the four schools were 50mins, 60mins, 70mins 
and 60mins respectively for Schools A，B, C & D. All four schools used the same 
Putonghua textbook. 
Between the two schools which taught Pinyin, one (School A) started Pinyin 
teaching from primary one. In other words, children from this school had learned 
Pinyin for two years. For the other school (School B) in the Pinyin group, children 
started learning Pinyin from primary two only. Children in the control group schools 
were taught Mandarin in a look-and-say approach. The script they used for reading 
was traditional Chinese characters marked with tone diacritics. They were taught the 
four tone diacritics in Mandarin, but not any of the consonant and rhyme symbols of 
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Pinyin, nor were they required to analyze the consonants or rhymes of spoken 
Mandarin explicitly. 
Procedure 
After receiving the consent of the principals of the schools for participating in 
this study, I sent letters of consent to the parents of children in the selected 
participating classes to ask for permission of their children in joining the study. 
Along with the letter of consent, a short questionnaire was also attached to collect 
information on the children's linguistic experience outside school and some general 
household demographics information. 
On the day of testing, the tasks described above were administered by trained 
psychology undergraduate students to the participants on a one-to-one basis in a 
quiet room in their respective school. All task instructions were spoken in Cantonese. 
The whole test lasted approximately 40 minutes. When a participant finished the test, 
he/she was given a souvenir pack of snacks. 
Tasks 
English Vocabulary A 36-item test was devised with words taken from 
common English textbooks of primary grade one to four. A list of the items is 
attached in Appendix A. The experimenter read aloud an English word to the child 
and he/she was asked to name it in Cantonese. The ceiling for this test is 10 
consecutive zero items. One point was given for every correct response. The internal 
consistency reliability (alpha) of this test was 0.83. 
Non-verbal intelligence Sets A and B of Raven's Standard Progressive 
Matrices (Raven, Raven, & Court，2000) were used to measure children's nonverbal 
intelligence. The other sets of increasing difficulty were not included in order to 
control testing time. The sets contain 24 items; each item includes a target geometric 
design having one missing part and six option patterns. Children were asked to 
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choose one option pattern to fit into the missing patch in the target design so as to 
best complete the design. They were encouraged to make a guess if they indicated 
that they did not know the answer. One point was rewarded for each correctly 
answered question. 
English Non-word spelling This test consisted of 5 items listed in Appendix 
B. The non-words were read by a native English speaker and tape-recorded to ensure 
consistency in the quality of stimuli given to each participant. Children were asked 
to listen to some tape-recorded English words that they did not know and to guess 
their spelling. An answer sheet with a blank space for each item was given to them 
to write down their responses. Children were allowed to listen to each stimulus for 
up to three times if they did not listen clearly. The test was delivered at the children's 
pace. Experimenters played the next item on the list only when children indicated 
they had finished an item. One point was given to each correctly represented 
phoneme in the correct sequence. One point was deducted if a string of 3 or more 
nonsense letters were found intruding in the spelling. The maximum score in this 
test was 16. This test was scored twice by two independent raters, one of whom was 
blind to the study. The inter-rater reliability was 0.91 and the internal consistency 
reliability of this test was 0.60. The low alpha might be due to the relatively few 
items in the test. 
English Pseudoword reading There were 12 items in this test (see 
Appendix C). The items were printed in font size 36 on a piece of paper. Children 
were told that there were some English words that they had never seen before. 
Nevertheless, they were asked to guess how the words were pronounced and to read 
them aloud one by one. Three trial items were first presented to the children. 
Children were encouraged to try reading aloud those words as best as they could, 
and the experimenter gave feedback on the trial items before the test started. No 
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corrective feedback was then given on the test items except constant praise when 
they made attempts to read and encouragement was given when children were 
reluctant to try. Their responses were transcribed and tape-recorded for later rating. 
One point each was given to a correctly articulated initial, vowel and coda. A half 
point might be given when only part of the consonant cluster was articulated, or 
when the vowel was less well articulated. The maximum score was 3 for each single 
syllable item and 4 for each double syllable item and 39 for the whole test. All 
responses were rated independently by two raters, one of whom was blind to the 
study. Inter-rater reliability reached 0.96 and the internal consistency reliability of 
this test was 0.74. 
Phonological Awareness This was measured by a phoneme onset deletion 
test (See Appendix D to F). A similar one was employed in McBride-Chang et. al. 
(2004). There were three major reasons for using this test. First, this test measures a 
phoneme level of awareness, which is widely accepted as the crucial level of 
analysis for learning English. Second, deletion tasks were found to be better 
predictors of reading compared to other forms of phonological tests which require 
less active manipulation such as matching and odd-one-out (Yopp, 1988; Gottardo, 
Yan, Siegel & Wade-Woolley，2001). Third, the manipulation of the initial phoneme 
was feasible in all three languages of testing. Mandarin has an open syllables 
structure of CV and Cantonese has CV and CVC syllable structures with a lot of 
"unreleased" codas. The relatively simple syllable structure of Mandarin and 
Cantonese largely limited the kind of phoneme manipulation tests that can be made 
equivalent between the three languages. Therefore phoneme onset deletion was 
selected as the sole phonological awareness test in this study. Sixteen items of real 
word were devised for the Cantonese, Mandarin and English version, among each of 
the tests, four of the items yielded a non-word syllable answer. Children were asked 
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to delete the first sound of a syllable and say the remaining sounds. For example, in 
Cantonese, without the initial sound is lo4/. In Mandarin, //e/V/without the 
initial sound is Iei4/. In the English version, 10 of the items were adopted from 
Bruce (1964) and 6 more items were added to it. The stimulus items in the Mandarin 
and English part of the test were spoken by native Mandarin and English speakers 
respectively to ensure accurate and standardized quality of pronunciation for all 
participants. The experimenter demonstrated several trial items before the test items 
were presented. One point was given for each correct response. Internal consistency 
reliabilities of the Cantonese, Mandarin and English test were 0.95, 0.95 and 0.90 
respectively. 
Oral Mandarin A 16-item test with words taken from common 
Mandarin textbooks used in primary school was devised. The items were read to the 
child in Cantonese and the child was required to say the word in Mandarin. Two 
points were be given to a correctly pronounced character. If the child said the correct 
syllable but with an incorrect tone, one point was given. If the syllable pronounced 
was incorrect, no point is given. The maximum score for an item was four and the 
whole test was 64. Internal consistency reliability of the test was 0.80. The responses 
were tape recorded for a second rating in order to avoid inconsistencies of 
articulation among different experimenters. 
Pinyin Reading This test consisted of two parts. In the first part, 
children were asked to read aloud a single Pinyin symbol of either consonant or 
vowel. In the second part, children were asked to read aloud a full Pinyin syllable 
with a diacritic. There were 16 items in part one and 8 items in part two. One point 
was given to each correctly pronounced item. For the second part of the test, one 
point was given so long as the syllable was correctly pronounced, irrespective of the 
accuracy of the tone. The internal consistency reliability of the test was 0.87. 
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Math Test A 10-item math test was devised covering topics for second 
graders in Hong Kong primary schools. Questions included addition, subtraction, 
single digit multiplication, division, drawing of geometric shape and unit of 
measurement. This test was administered as a measure of the general academic 
achievement of children. One point was given to each correct item. 
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Results 
Group Differences in Phonological Awareness and English measures 
Descriptive statistics of the major variables are listed by group in Table 1. The 
higher mean income (t(99)=5.19, p<.001) and slightly higher math score 
(t( 102)= 1.57，p= 12) of the control group than the Pinyin group indicated that the 
two samples were not exactly well matched in terms of their socioeconomic 
background and their academic achievement. Since these two variables were also 
related to the literacy and phonological awareness measures to a certain extent (as 
shown in Table 3)，they were used as covariates to eliminate these confounds when 
comparisons of group means were made in the subsequent analyses. (See adjusted 
group means with the covariates in Table 2). Although the group means of all 
measures appeared to be higher in the Pinyin group than the control group after the 
adjustments were made, none of the differences were significant, except for oral 
Mandarin (F(3,97)=7.40, p=.008,<.01). In other words, the Pinyin group only 
outperformed the control group in oral Mandarin, but was performing at the same 
level with the control group on all our English and phonological measures. 
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Table 1. Descriptive Statistics and Independent-Sample t statistics of Major 
Variables by Group 
Pinyin Group Non-Pinyin Group  
Max M SD N M SD N t-stat g 
Pseudoword Reading 39 15.16 6.79 51 16.53 5.48 52 -1.04 .303 
Nonword Spelling 16 7.44 2.23 52 8.02 2.98 52 -1.12 .266 
English Vocabulary 30 15.67 4.11 52 16.98 5.44 52 -1.33 .187 
Cantonese PA 16 5.21 5.69 52 5.56 6.00 52 -.30 .763 
Mandarin PA 16 5.96 5.73 52 4.92 5.73 52 .92 .358 
English PA 16 3.83 4.16 52 3.96 4.36 52 -.16 .872 
Oral Mandarin 64 22.13 4.38 52 20.22 6.41 52 1.79 .078 
Pinyin Symbol 
Naming 16 5.75 3.50 52 0.00 0.00 52 
Pinyin Word Reading 8 0.85 1.30 52 0.00 0.00 52 
Raven's 24 18.19 3.53 52 18.12 3.05 52 .91 .906 
Math Test 10 8.72 0.98 52 9.02 0.95 52 -1.57 .120 
age 96.58 3.45 52 96.06 3.67 51 .74 .462 
Income 3.15 1.19 52 4.33 1.07 49 -5.19*** .000 
Table 2. F-statistics and Adjusted Group Means in ANCOVA with income and math “ 
as covariate 
Pinyin Non-Pinyin 
Group Group  
Adj. M Adj. M Group F-Stat p-value 
Pseudoword Reading 16.01 15.62 0.68 0.795 
Nonword Spelling 7.88 7.68 0.13 0.718 
English Vocabulary 16.64 15.91 0.53 0.470 
Cantonese PA 5.60 5.26 0.64 0.801 
Mandarin PA 6.24 4.71 1.38 0.244 
English PA 4.21 3.58 0.45 0.503 
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Relationship between Phonological Awareness and Pinyin Performance 
on English Reading and Spelling 
Next, the relations between English phonological awareness and the Pinyin 
measures with the English pseudoword reading and nonword spelling were explored. 
Apart from examining if English phonological awareness played a role in predicting 
English pseudoword reading and nonword spelling in our sample, we also examined 
whether the performance in the Pinyin tasks was predictive of these two tasks. 
Regression equations by group, with age and non-verbal intelligence as control 
variables, were formulated for pseudoword reading as shown in Tables 4-5 and 
nonword spelling in Tables 6-7. 
On pseudoword reading, English phonological awareness was a significant 
predictor in both the Pinyin and the control group when it was entered as a sole 
predictor. However, when English vocabulary was entered to the equation as a 
control variable, most of the variance accounted for by phonological awareness was 
absorbed by vocabulary. The remaining variance explained by phonological 
awareness was still significant in the control group, but in the case of Pinyin group, 
English phonological awareness became non-significant once vocabulary was 
entered. In other words, although English phonological awareness was a predictor of 
English pseudoword reading on its own, its unique explanatory power on top of 
vocabulary was not particularly robust. However, Pinyin naming and word reading 
were found to explain a considerable portion of variance (9.2% and 11.2% 
respectively) on top of English vocabulary and phonological awareness, indicating 
that the Pinyin measures, if applicable, were powerful predictors of English 
pseudoword reading. Between Pinyin naming and word reading, Pinyin word 
reading was more powerful, that when it was entered, it became the sole significant 
predictor in the equation, encompassing very much most of the variance explained 
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by phonological awareness, vocabulary, and Pinyin naming. Model 3 showed that 
Pinyin word reading skill alone could account for an additional 35.8% variance of 
English pseudoword reading, which was the best predictor among our predicting 
variables. 
Table 4a. Hierarchical Regression predicting English Pseudoword Reading in 
Control Group 
Step IV r2 change p-value Adj. R^ R^ 
Model 1 1 Age, IQ 14.6% 0.023 
2 English PA 16.1% ** 0.002 26.3% 30.7% 
Model 2 1 Age, IQ 14.6% 0.023 
2 English Vocabulary 26.9% *•* .000 
3 English PA 2.3% 0.176 38.9% 43.8% 
Table 4b. Standardized Beta Coefficients of Regression Equations predicting English 
Pseudoword Reading in Control Group 
Model 1 Model 2 
Final B p-value Final B p-value 
Age -.168 .200 -.137 .250 
IQ .134 .314 .131 .283 
English Vocabulary .443 ** .002 
English PA .443 ** .002 ^ .176 
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Table 5a. Hierarchical Regression predicting English Pseudoword Reading in Pinyin 
Group 
_ 
Step IV change p-value Adj. R^ r2 
Model 1 1 Age, IQ 2.0% .620 
2 English PA 12.3% * .013 
3 Pinyin Naming 11.5% * .010 
4 Pinyin Word Reading 12.6% ** .004 31.5% 38.4% 
Model 2 2 English Vocabulary 12.9% * .010 
3 English PA 5.1% .094 
4 Pinyin Naming 9.2% • .020 
5 Pinyin Word Reading 11.2% •* .006 32.3% 40.4% 
Model 3 2 Pinyin Word Reading 35.8% *** .000 33.8% 37.7% 
Table 5b. Standardized Beta Coefficients of Regression Equations predicting English 
Pseudoword Reading in Pinyin Group 
Model 1 Model 2 Model 3 
Final 
Final B p-value Final B p-value B p-value 
Age -.103 .396 -.059 .639 -.101 .389 
IQ -.058 .650 -.089 .491 -.033 .779 
English Vocabulary .173 .227 
English PA .031 .838 -.017 .913 
Pinyin Naming .100 .522 .086 .579 
Pinyin Word 
Reading .523 ** .004 .497 ** .006 .601 *** .000 
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Table 6a. Hierarchical Regression predicting English Nonword Spelling in Control 
Group 
Step IV r2 change p-value Adj. R^ r2 
Model 1 1 Age, IQ 6.5% .202 
2 English PA 14.0% ** .006 15.4% 20.5% 
Model 2 2 English Vocabulary 27.3% *** .000 
3 English PA 1.4% .326 29.5% 35.1% 
Model 3 2 English Vocabulary 27.3% *** .000 29.5% 33.7% 
Table 6b. Standardized Beta Coefficients of Regression Equations predicting English 
Nonword Spelling in Control Group 
Model 1 Model 2 Model 3 
Final B p-value Final B p-value Final B p-value 
Age -.005 .969 .027 .833 .000 .999 
IQ .093 .514 .089 .495 .128 .303 
English 
Vocabulary .469 *• .002 .545 *** .000 
English PA .413 ** .006 .153 ^  
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Table 7a. Hierarchical Regression predicting English Nonword Spelling in Pinyin 
Group 
R^  
Step IV change p-value Adj. R^ R^ 
Model 1 1 Age, IQ 5.2% .273 
2 English PA 7.5% * .048 
3 Pinyin Naming 14.5% ** .004 
4 Pinyin Word Reading 0% .940 19.3% 27.2% 
Model 2 2 English Vocabulary 3.5% .181 
3 English PA 4.8% .113 
4 Pinyin Naming 13.7% ** .005 19.3% 27.2% 
Table 7b. Standardized Beta Coefficients of Regression Equations predicting English 
Nonword Spelling in Pinyin Group 
Model 1 Model 2 
Final B p-value Final B p-value 
Age -.021 .873 -.016 .907 
IQ .097 .483 .092 .501 
English Vocabulary .017 .909 
English PA .166 .292 .166 .261 
Pinyin Naming .397 * .021 .402 ** .005 
Pinyin Word Reading .014 .940 
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On nonword spelling, similar results were found for English phonological 
awareness that it was useful only on its own, but not when English vocabulary was 
considered. This was true in both the Pinyin and the control group. In the Pinyin 
group, Pinyin naming was also found as a significant additional predictor on top of 
English vocabulary and phonological awareness, and its unique contribution (13.7%) 
was greater than that of phonological awareness (4.8%) and vocabulary (3.5%). 
Relationship among Phonological Awareness of Different Languages 
Bivariate correlations between the three language phonological awareness tasks 
were very high as shown in Table 3, indicating that the ability to delete a phonemic 
onset in one language was highly related to that in another language. A regression 
analysis was also performed on English phonological awareness, with Cantonese 
and Mandarin phonological awareness as predictors (Table 8). The result showed 
that both Cantonese and Mandarin phonological awareness were significant 
predictors of English phonological awareness when considered simultaneously. 
Furthermore, the similar size standardized betas of Cantonese and Mandarin 
phonological awareness indicated that the two phonological measures were equally 
important as predictor of phonological awareness in English. This suggested that 
phonological awareness developed in one foreign language is transferable to another 
foreign language, without necessarily mediated by the level of phonological 
awareness in the first language. 
Table 8. Regression predicting English Phonological Awareness by Phonological 
Awareness measured in other languages. 
Final B p-value 
Cantonese PA .415 .001 
Mandarin PA .425 *** .001 
Note. R2 of the model with df (2,101) = 66.5%; adjusted R^ = 65.9%. 
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Discussion 
Although I failed to find any significant group differences on the English 
reading and spelling as well as phonological measures between the Pinyin and the 
control group in this study, I reckoned that this might due to the inadequacies in the 
selection of the current samples. First, we found that the four schools were having a 
varying degree of emphases in English phonics instruction, and apparently more 
resources (in terms of Native English teachers and extra-curricular activity) were 
allocated to phonics teaching in the schools in control group than the schools in the 
Pinyin group. Yet, it was difficult to quantify the difference. Second, despite children 
in the Pinyin group have one or two years long of training in Pinyin, their Pinyin 
proficiency were unexpectedly low. Children indicated that their Pinyin training up 
to the testing date concentrated only on pronouncing single Pinyin consonant or 
vowel symbol and they were not yet taught to read a complete Pinyin syllable. This 
was evidenced by the fact that the mean Pinyin word reading score was lower than 1 
in the Pinyin group. It is possible that their Pinyin knowledge need to reach a certain 
threshold before its extended effect on phonological awareness and the English 
reading and spelling measures could be found. Lastly, there might still be other 
extraneous factors related to school (e.g. different degree of emphases on academic 
achievement) that could give rise to further confounding factors masking the 
possible effect of Pinyin training. 
Despite the limitations in the group comparison, the regression analyses yielded 
some support on Pinyin's positive effect on English code cracking ability as 
measured by pseudoword reading and nonword spelling. The strong predictive 
power of either Pinyin measures on the two dependent variables indicated the skills 
involved in performing the two tasks have a lot in common and may suggest that the 
successful acquisition of one might benefit the acquisition of the other. The results 
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were particularly striking when the predictive power of English phonological 
awareness and vocabulary were compared with them. Although the data is strictly 
correlational in this study and thus does not imply any causation, the strong 
correlations found here is encouraging to motivate further experiment on the 
teaching of Pinyin on English reading and spelling. 
Furthermore, the high correlations found among the three phonological 
awareness tasks might suggest that phonological awareness developed in one 
language is highly transferable to another. This finding was in line with the previous 
research on phonological awareness transfer (e.g. Loizou & Stuart，2003). In 
addition, the novel finding here is the equal magnitude of phonological awareness 
transfer from a first language and a foreign language onto another foreign language. 
This might suggest that the transfer of phonological awareness need not be restricted 
to first and foreign language pairs. Instead, it can happen directly between any two 
language pairs, even though the proficiency levels of the two languages are far from 
native level. 
Yet again, the cross sectional data does not imply any causation and any 
direction of transfer. It is possible that their phonics experience has heightened their 
phonological awareness in English and across to Mandarin and Cantonese, rather 
than the other way round. It may also be possible that their phonological awareness 
was merely a reflection of their early language experience rather than as a result of 
their Pinyin or phonics training. To address these questions, a longitudinal study is 
needed. 
Pinyin, Phonological Awareness and English 36 
CHAPTER III: STUDY 2 
In view of the limitations of study one, the experiment was replicated with a 
more stringent pre and posttest design, and with children in the Pinyin and the 
control group selected from the same school. This would allow us to control for any 
pre-existing group differences and the educational experience between children, so 
that the effect of Pinyin training on the dependent variables can be revealed. 
Furthermore, by administering phonological tests at two time points, I can also 
examine how change of phonological awareness in one language is related to 




In order to avoid confounds due to difference in class time, English phonics 
training, curriculum emphases, student's prior knowledge of English, prior 
phonological awareness, family background and the like, this study was conducted 
with children studying in the same school with a pre and post training measurement 
design, so that any pre-existing differences can be controlled. The participating 
school in this study was experimenting with Mandarin medium of instruction in 
Chinese lessons in two grade one classes in the academic year 2004-2005. In parallel, 
children in these classes were taught Mandarin Pinyin as well to solidify their 
Mandarin foundation. There were two Mandarin teachers in this school responsible 
for grade one Mandarin, and each of them taught a class in the Pinyin group and 
another one in the non-Pinyin group. Allocation of students into the four classes 
were done according to the parents' choice of Mandarin or Cantonese as medium of 
instruction in the Chinese class surveyed before the commencement of the school 
year. 
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Children in this school had two Mandarin and five Chinese lessons each week. 
Each lesson lasted for 40 minutes. Since we have noted in study one that children's 
Pinyin knowledge remained very limited with 50 to 70 minutes class time per week, 
in order to accelerate their learning to a reasonable Pinyin proficiency level at the 
time of posttest, a reinforcement course of 12 lessons, each lasting 80 minutes were 
given to a Pinyin class and a non-Pinyin class. The content of reinforcement course 
for the Pinyin class was focused on teaching Pinyin symbols and their 
pronunciations, the identification of the consonants and rhymes in different words, 
and the blending of consonant, rhyme and tone to form a syllable. All the 23 Pinyin 
consonants, together with 8 simple vowels (a, o，e, i，u, u, e and er) and 4 complex 
vowels (ai, ei, ao，ou) and the four tones were taught in the course. On the other 
hand, the non-Pinyin (control) class reinforcement course focused on teaching extra 
Mandarin vocabularies on a variety of daily life topics without using Pinyin. The 
four tones were also covered in the control class reinforcement courses, similar to 
what they learned in their lessons at school. The two reinforcement courses were 
designed with a lot of activities and group based quizzes on the materials leamt. 
Children were divided into teams to compete for candies by answering questions and 
completing classwork. No homework was given in the reinforcement class. Two 
Mandarin teachers outside the school were employed to deliver the reinforcement 
courses in a weekly special activity session during school hours. In order to control 
for the possible confound of teacher effect，the two reinforcement class teachers 
were swapped in the middle of the course (by the lesson). The two reinforcement 
courses spanned over 4 months, from mid September to end January. 
Participants 
The class size of the four classes invited for this study was 34, 35, 30 and 27 
for Class A, B, C and D respectively at the beginning of the semester. Class A and B 
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were the Pinyin classes whereas class C & D were the no Pinyin classes. 61 parents 
from the Pinyin classes and 52 from the no Pinyin classes agreed to let their children 
enroll in the testing of this study. However, due to cases of sickness on either testing 
dates, participants' withdrawal from school before the posttest, and the elimination 
of participants due to hearing problem or outside training, our sample was reduced 
to 56 students from the Pinyin classes (Class A & B) and 44 students from the 
control classes (Class C & D). Among the 56 participants in the Pinyin group, 26 
were from Class A, who received the extra 12-session reinforcement training, and 
among the 44 in the non Pinyin group, 23 were in Class D who received the control 
non-Pinyin reinforcement training. 
The mean age of the participants was 74.6 months (SD=3.3 months) at the time 
of the pretest. Cantonese was the predominant language of communication at home 
for all participants. Participants who indicated Mandarin exposure in their 
kindergartens represented 100%, 90%, 85%, 91% in Classes A, B, C and D 
respectively. 
As the school is located in the most distant suburb in Hong Kong (Tin Shui Wai) 
where the majority of the residential in that area is public housing, the children in 
our sample mainly came from families of low socio-economic status. 66% of the 
sample reported household income of below $15,000 per month. Approximately 
90% of the parents attained an education level not higher than secondary school. 
Procedure 
Permission for children to participate in the study was gained first from the 
school principal and then from their parents. A questionnaire was also sent together 
with the letter of consent to the parents to survey on the linguistic and other socio 
economic background of the children. For children whose parents allowed them to 
participate in the study, they were excused from their classroom in a group of four to 
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another quiet room in their school for the tests. A trained undergraduate psychology 
student would then administer the tests to the child on a one to one basis. All task 
instructions were spoken in Cantonese. The whole test lasted approximately 40 
minutes for both the pretest and posttest. When a participant finished the test, he/she 
was given an eraser or a notepad as souvenir. The pretest and the posttest were taken 
place during the third week of the semester in September 2004 and at the first week 
of February 2005 respectively. 
Tasks 
English Vocabulary Peabody Picture Vocabulary Test IIIB (PPVT 
IIIB)(Dunii & Dunn，1997) was used to measure receptive vocabulary in English. 
All children were tested from the first set and stopped until they have reached the 
ceiling set where 8 or more error items were recorded. One point was awarded for 
each correctly responded item on every set tested. This test was administered in both 
the pretest and the posttest. 
English Word Recognition This test was adopted from McBride-Chang et. al. 
(2004) which comprised 30 items of common English words for primary graders in 
Hong Kong. This test was administered in both the pretest and the posttest. Internal 
consistency reliabilities of this test in the pretest and posttest are 0.92 and 0.90 
respectively. 
Non-verbal intelligence Only •yets A and B of Raven's Standard 
Progressive Matrices (Raven, Raven, & Court, 2000) were used in order to control 
testing time, and the same instructions was applied as in study one. This test was 
administered in the pretest only. 
English Non-word spelling To improve reliability, this test was expanded to 
10 items in this study. The items were listed in Appendix G All procedures and 
scoring criteria remained the same as in study 1. Maximum score in this test is 39. 
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The internal consistency reliability of this test was 0.69 and 0.74 for pretest and 
posttest respectively. The interrater reliability reached 0.96 for this test. 
English Pseudoword reading This test contained 12 items (See Appendix 
H), but some of the items were revised so as to capture a better variety of phonemes. 
The revised test was also limited to one-syllable items to allow ease of scoring. The 
items were printed in font size 36 on a piece of paper. Children were told that there 
were some English words that they had never seen before. Nevertheless, they were 
asked to guess how the words were pronounced and to read aloud them one by one. 
Three trial items were first presented to the children. Children were encouraged to 
try reading aloud those words as best as they could and the experimenter then gave 
feedback on the trial items before the test started. No corrective feedback would then 
be given on the test items except constant praise when they made attempts to read. 
Encouragement was also given when they were reluctant to try. Their responses 
were transcribed and tape-recorded for later rating. One point each was given to a 
correctly articulated initial, vowel and coda. A half point might be given when only 
part of the consonant clusters was articulated, or when the vowel was less well 
articulated. Maximum score is 3 for each item and 36 for the whole test. All 
responses were rated independently by two raters and the inter-rater reliability 
reached 0.95 for the pretest and 0.97 for the posttest. The internal consistency 
reliabilities of this test were 0.84 and 0.88 for the pretest and posttest respectively. 
Phonological Awareness The same tests as applied in study 1 was applied 
here. This test was administered in both the pretest and the posttest. The internal 
consistency reliabilities for the Cantonese test were 0.84 and 0.94; Mandarin test 
0.82 and 0.95; English test 0.41 and 0.88 in the pretest and in the posttest 
respectively. 
Oral Mandarin The items of the test are listed in Appendix K. At the 
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pretest, children were tested on their initial level of oral Mandarin with 10 
two-character word selected from some common kindergarten Mandarin materials. 
The items were read to the child in Cantonese and the child was required to say the 
word in Mandarin. Two points will be given to a correctly pronounced character. If 
the child said the correct syllable but with an incorrect tone, one point was given. If 
the syllable pronounced was incorrect, no point was given. The maximum score of 
an item was 4 and therefore the whole test scored up to 40. Internal consistency 
reliability of the test was 0.90 for the pretest. In the posttest, 10 more two-character 
word items selected from the materials in the reinforcement course were added to 
the test. Internal consistency reliability of the 20-items test administered in the 
posttest was 0.93. The responses were taped recorded for a second rating in order to 
avoid inconsistencies of rating standard among different experimenters. 
Pinyin Reading This test consisted of two parts as listed in Appendix J. 
In the first part, children were asked to read aloud a single pinyin symbol of either 
consonant or vowel. In the second part, children were asked to read aloud a full 
syllable written in Pinyin. There were 10 items in each part of the test. These items 
were so revised as to better target to primary one level. One point was given to each 
correct item. For the second part of test, one point was given so long as the syllable 
was correctly pronounced, irrespective of the accuracy of the tone. The internal 
consistency reliability for the first and second part of the test was 0.95 and 0.91 
respectively in the posttest. 
Math Test This was the first semester math test held in their school. 
Children's scores in this test were taken as a proxy of their general academic 
achievement. This was treated as a control variable that reflected their learning 
ability, while not too strongly correlated with their English language proficiency. 
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Results 
Descriptive Statistics of the major variables measured in the pretest and posttest 
are summarized by class in Table 9 and by group in Table 10. In general, the pretest 
data showed that children's English literacy level was rather limited at the time of 
pretest. None of the children reported that they had leamt Pinyin at the pretest. 
One-way ANOVAs were performed across the four classes to examine if there were 
any significant class difference in the major variables before treatment. These 
variables included English real word reading and vocabulary, phonological 
awareness measures, English pseudoword reading and nonword spelling, oral 
Mandarin, age, non-verbal intelligence, math test and family income. Results 
showed that none of these variables were significantly different among the four 
classes, except for oral Mandarin where there was a significant class effect, F(3，96) 
=5.7,/? =.001, <.05. Bonferroni post hoc comparisons revealed that class A was 
significantly better than class C (p=.008) and class D (p=.003), but all other 
differences between classes were not significant. The superior oral Mandarin 
performance of the Pinyin group was likely a reflection of the reason behind their 
parents' preference for them to study in the Mandarin Chinese class. Bivariate 
correlations by group between major variables at pretest and posttest were also listed 
in Table 11 and 12 respectively. 
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Table 9a. Descriptive Statistics of Variables at Pretest by Class 
Class 
A(iV=26) B (N=30) C (N=21) D (N=23) 
M ^ M ^ M ^ M ^ 
English Word Recognition 12.58 8.28 8.70 8.43 8.00 5.93 7.13 7.32 
PPVT 15.81 10.38 14.73 10.83 13.43 7.30 12.43 8.44 
Nonword Spelling 4.40 3.90 3.93 3.50 3.93 3.48 2.74 2.99 
Pseudoword Reading 5.71 5.56 4.78 5.14 4.90 5.83 3.15 4.87 
Cantonese PA 1.23 2.07 1.10 2.32 0.19 0.51 0.48 0.99 
Mandarin PA 0.19 0.49 0.73 1.74 0.43 1.21 0.30 0.88 
English PA 0.46 0.76 0.37 0.76 0.33 0.80 0.26 0.62 
Oral Mandarin 22.27 11.69 17.30 11.76 11.29 11.89 10.65 9.67 
Raven's 13.15 2.91 12.97 3.89 13.00 4.20 11.43 4.56 
Father Education 2.27 0.83 2.14 0.74 1.76 0.54 1.90 0.30 
Mother Education 2.00 0.63 1.90 0.66 1.90 0.62 1.95 0.65 
Income 3.50 1.21 3.10 1.24 3.10 0.94 2.61 1.16 
Note: Class A & B belonged to the Pinyin group, whereas Class C & D belonged to 
the control group. Reinforcement classes were arranged for class A and D. 
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Table 9b. Descriptive Statistics of Variables at Posttest by Class 
Class 
A(N=26) B (N=30) C (N=21) D (N=23) 
M ^ M ^ M ^ M ^ 
English Word Recognition 17.68 7.91 12.47 7.82 12.71 6.97 11.70 8.71 
PPVT 18.54 8.82 14.93 8.43 14.67 6.01 12.70 5.92 
Nonword Spelling 8.50 4.83 5.62 3.33 4.24 3.76 4.02 2.98 
Pseudoword Reading 14.50 7.65 11.38 7.42 9.71 8.02 6.52 7.48 
Cantonese PA 3.85 5.12 2.47 3.98 1.05 2.40 0.74 1.60 
Mandarin PA 4.69 5.52 2.62 4.12 1.21 2.92 1.11 2.37 
English PA 2.60 3.88 1.03 1.65 0.60 1.26 0.22 0.42 
Oral Mandarin 66.23 11.67 60.43 13.40 36.71 21.43 45.26 17.64 
Pinyin Symbol Naming 8.65 1.74 5.97 2.58 0.00 0.00 0.00 0.00 
Pinyin Word Reading 4.35 2.98 0.73 1.34 0.00 0.00 0.00 0.00 
Math Test 93.08 8.00 90.67 8.77 91.70 7.33 92.70 10.01 
Note: Class A & B belonged to the Pinyin group, whereas Class C & D belonged to the 
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In order to ensure that the treatment (i.e. Pinyin training) was effective，I 
measured the Pinyin naming and reading, as well as oral Mandarin at the time of the 
posttest. If the Pinyin training has served its purpose, children should be able to 
demonstrate considerable mastery of these tasks. The results from the posttest 
supported that the training given was effective. In addition, children in class A (the 
Pinyin reinforcement class) were generally better than class B (the no reinforcement 
Pinyin class), showing that the reinforcement class did effectively heightened 
children's Pinyin skills. It is also worth to notice that children in class A 
demonstrated not only knowledge in Pinyin symbol naming, but also word reading, 
which was still not mastered by class B at the time of posttest. In general, children in 
the experimental group of this study had attained a higher level of Pinyin skills than 
those in Study one. Oral Mandarin of the four classes also improved substantially 
from pretest to posttest, reflecting that the Mandarin teaching has effectively 
achieved its purpose. 
It is also worth to note that while general improvement was found on every 
measure of the dependent variables from pretest to posttest, no significant 
improvement was observed for English vocabulary as measured by PPVT. This 
demonstrated that the effect of oral Mandarin and Pinyin training was specific rather 
than general. 
The Effect of Pinyin Training on Phonological Awareness 
In order to examine the effect of Pinyin training on the development of 
phonological awareness in the three languages, I performed one-way ANCOVA for 
each of the posttest phonological awareness measures by class with age, non-verbal 
intelligence, math scores and the corresponding pretest measures as covariates. That 
one-way ANCOVA by class was chosen instead of two-ANCOVA by group and 
training intensity was because the training conditions were different in each of the 
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classes. The results showed that the effect of class was significant for Mandarin 
phonological awareness, F(3，92) = 4.87, 003, <.05, and the Bonferroni post hoc 
tests indicated that class A was better than class C (p=008) & D (/?= Oil). Same 
pattern of results was found in English phonological awareness, where the effect of 
class was significant, F(3，92) = 4.94, 003, <0.5) and Bonferroni post hoc tests 
revealed that class A was better than class C (p= 018) & D (p= 005). In the case of 
Cantonese phonological awareness however, the effect of class was only marginal, 
F(3，92) = 2.91，/7=.082，although the pattern of means that class A was highest, 
followed by class B and then class C & D was reserved. These results indicated that 
the Pinyin reinforcement class outperformed the two non-Pinyin classes on both 
Mandarin and English phonological awareness, although their lead in Cantonese 
phonological awareness was marginal. Phonological awareness of the other Pinyin 
class (class B) fell in between the Pinyin reinforcement class and the no Pinyin 
classes in all three language measures, indicating that Pinyin training gave children 
some advantage in phonological awareness over those who did not receive Pinyin 
training, although the magnitude of advantage only became significant when the 
amount of training had reached a certain level. 
Next, I also performed split plot ANOVA to examine if the improvement made 
by the two groups (Pinyin vs. control) across two time points were significant. For 
Mandarin phonological awareness, the interaction between time and group was 
significant, F(l, 98) =8.32,^=005 and the main effect of time, (F(l, 98) = 23.78, 
pc.OOl) and group (F(l，98)=7.90，p=.006) were also significant. For Cantonese 
phonological awareness, the interaction between time and group was significant, F(l, 
98) =4.29,/7=.041 and the main effect of time, (F(l, 98) = 13.56，pc.OOl) and group 
(F(l，98)= 10.61，p=.002) were also significant. For English phonological awareness, 
again the interaction between time and group was significant, F(l，98) =7.43，p=.008 
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and the main effect of time, (F(l, 98) = 10.07，p=.002) and group (F(l,98)=8.02， 
p=.006) were significant. Phonological awareness in all three languages in the two 
groups improved from pretest to posttest. However, pinyin group made greater 
improvement in phonological awareness across time than the control group. 
These results demonstrated that learning Mandarin Pinyin not only fostered the 
development of phonological awareness in Mandarin, but also phonological 
awareness in other languages that a child knew. Although in both training conditions, 
children made improvement in phonological awareness, either due to natural 
maturation or the oral language experience of Mandarin, but children in the Pinyin 
group made substantial improvement beyond the level achieved by their peers, 
showing that Pinyin training contribute to phonological awareness development 
above and beyond the effect of oral language experience. 
Transfer of Phonological Awareness 
From the above analysis, it was found that Mandarin phonological awareness 
received the greatest improvement in both the Pinyin and the control group. This 
was expected as any effect on phonological awareness from Pinyin or Mandarin 
training should first appear in Mandarin. The improvement of phonological 
awareness in Cantonese and English in the Pinyin group should be not be a direct 
effect of Pinyin training, but an indirect transfer effect of phonological awareness 
from Mandarin. To further examine how this transfer of phonological awareness 
happened, particularly from Mandarin to English, a regression analysis was 
performed on the change of English phonological awareness using change of 
Mandarin and Cantonese phonological awareness as predictors. Results listed in 
Table 13 showed that both Cantonese and Mandarin change of phonological 
awareness were significant predictors of change in English phonological awareness 
in Model 2. In Model 1，the non-significant group interaction terms implied that the 
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relations between the change of phonological awareness in Mandarin and Cantonese 
with that in English were the same across both the Pinyin and non-Pinyin group. In 
other words, the transfer process of phonological awareness from one language to 
another was the same in both the Pinyin and the control group. The similar size of 
the standardized betas of the two predictors also suggested that transfer of 
phonological awareness happened indiscriminately across languages, despite the fact 
that the treatment in this study was targeted at Mandarin. When Change of 
Cantonese and Mandarin phonological awareness was entered one by one, it was 
found that the shared variance accounted for by the two variables amounted to 
50.3% and the unique effect from change of Cantonese and Mandarin phonological 
awareness were only 8.8% and 7.5% respectively. The highly overlapped variance 
explained by the change of Mandarin and Cantonese phonological awareness 
supported the view that phonological awareness is largely a meta-linguistic ability 
that is highly shared and transferable between languages. In addition, the significant 
unique effect of Change of Mandarin phonological awareness over that of Cantonese 
showed that phonological awareness of a foreign language had unique effect on 
another foreign language and need not be mediated by the phonological awareness 
of the first language. 
Table 13. Standardized Beta Coefficients in Regression Equation predicting English 
Phonological Awareness 
Final B t-value p-value 
Model 1 Change in Cantonese PA .398* 2.03 .045 
Change in Mandarin PA .285 1.67 .099 
Group X change in Cantonese PA .157 .841 .402 
Group X change in Mandarin PA .044 .209 .835 
Model 2 Change in Cantonese PA .453*** 5.06 .000 
Change in Mandarin PA .417*** 4.66 .000 
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Note. R2 of the Model with df(2,97) is 66.6% and adjusted R^ is 65.9%. 
The Effect of Pinyin training on English Reading and Spelling 
Again, one-way ANCOVA was performed for each of the posttest measures of 
English real word reading, pseudoword reading and nonword spelling by class. Age, 
non-verbal intelligence, math scores and the corresponding pretest measures were 
used as covariates to control for any preexisting class differences. The results 
showed that the effect of class was non-significant for English real word reading, 
F(3，91) = 57,/?= 634. This implied that when their initial differences in English 
reading, non-verbal intelligence, general academic ability and age were considered, 
there was no significant difference between the Pinyin and the control group in 
English reading. However, for pseudoword reading, the effect of class was 
significant, F(3,92)=4.29, /7=.007. Bonferroni post hoc comparisons showed that the 
mean of class A was significantly higher than that of class D (^=.007)，while all 
other pairwise comparisons were non-significant. For English nonword spelling, the 
effect of class was also significant, F(3,92)=6.44, p=.001. Bonferroni post hoc 
comparisons showed that class A performed significantly better than class B 
(p=.049), class C (p= 001) and class D (p=.004). Consistent with their superior 
performance in Pinyin skills and phonological awareness, class A performed better 
than the two non-Pinyin classes on the two pure English code related measures. Like 
what was found in the phonological awareness tests, the performance of class B fell 
between class A and the two no Pinyin classes, indicating the more the Pinyin 
training, the better they tended to perform in the English pseudoword reading and 
nonword spelling tasks. 
The next question was whether the improvement made by children in two 
groups as a whole were significant. Given that all children received the same content 
and method of English training in school, any group differences found in the 
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magnitude of improvement should be a result of the Pinyin training manipulation. 
Therefore, split plot ANOVA was performed with group as the between subject 
factor and time as the within subject factor. For English pseudoword reading, the 
interaction effect of time and group was significant, F(l,98)=l 0.09,/?= 002. The 
main effects of time (F(l，98)=108.50，p<.001) and group (F(l,98)=6.15, 
/7=.015)were also significant. For English nonword spelling, the interaction effect of 
time and group was significant, F(l,98)=6.05,p= 016. The main effects of time 
(F(l’98)=20.13，/?<.001) and group (F(l,98)=8.57,/?= 004)were also significant. In 
short, both of the groups made improvement in the English code related measures 
over time, but the Pinyin group made far greater improvement than the no Pinyin 
group. 
Decomposing the Effect of Pinyin Training on English Reading and Spelling 
This part of the analysis focused on finding out how Pinyin training in 
Mandarin foster English nonword reading and spelling. Was the superior 
pseudoword reading and nonword spelling skill a result of enhanced 
grapheme-phoneme mapping skills in Pinyin or an indirect result of heightened 
phonological awareness? To answer this question, a series of hierarchical regression 
analysis was performed to examine the relationship among these variables. 
Predicting English Pseudoword Reading 
In the first step of the hierarchical regression analysis, I entered age, non-verbal 
intelligence and their general academic performance (as measured by math score) as 
control. Then the pretest score was entered to take away any pre-existing differences 
in performing this task prior to training. In the third step of the analysis, posttest 
English vocabulary was entered as abundant amount of research indicated that 
vocabulary is one key factor affecting general reading and spelling ability. After the 
effects of all these variables were considered, I entered group on top to examine the 
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amount of unique variance contributed by this manipulation. The results on R square 
change are listed in Table 15a and the final standardized betas of the equations and 
their corresponding p-value were listed in Table 15b. As shown in Model 1，group 
contributed an 4.6% additional variance explained by the model, which is highly 
significant (p<.01). The next procedure attempts to crack the constituents of this 
group effect. In Model 2’ posttest English phonological awareness was entered prior 
to group to examine if the group difference was explainable by English phonological 
awareness. The result showed that English phonological awareness was not a 
significant predictor of pseudoword reading after the effect of all control variables 
was considered. Group remained a significant predictor even after the effect of 
English phonological awareness was considered. Apparently, the positive effect of 
Pinyin training on English pseudoword reading was not due to English phonological 
awareness. 
To ascertain that the effect of group came from the acquisition of Pinyin rather 
than other things, the two Pinyin measures were entered into the equation after the 
control variables. If it was the Pinyin learning which was directly causing the group 
difference, the two measures should explain all variance explained by group. Model 
3 confirmed this as both Pinyin naming and word reading contributed significant 
additional variance to the model when added in this order. The variance explained 
by the two variables also exceeds that explained by group, and this implies that not 
only did the Pinyin group manipulation mattered, how well children were doing 
within the Pinyin group also mattered. Those who were performing better on the two 
Pinyin tasks also tended to perform better on English pseudoword reading. From the 
beta coefficients, we also found that once Pinyin word reading was entered into the 
equation, Pinyin naming was no longer significant. Apparently, Pinyin word reading 
was most predictive of English pseudoword reading. 
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Table 15a. Hierarchical Regression predicting English Pseudoword Reading 
S ^ r2 change p-value R^ Adj. R^ 
Control Variables 
Model 1 1 age, raven's, math 10.6%* 0.013 
(df=4,95) 2 Autoregressor 38.3%*** 0.000 
3 Posttest PPVT 0.5% 0.316 
Predictor Variables 
4 Group 4.60%** 0.003 54.1% 51.1% 
Model 2 4 Posttest English PA 0.9% 0.189 
(df=5,94) 5 Group 3.9%** 0.006 54.3% 50.8% 
Model 3 4 Pinyin Symbol Naming 6.1%*** 0.001 
(df=5,94) 5 Pinyin Word Reading 2.6%* 0.018 58.1% 55.0% 














































































































































































































































































































































































Pinyin, Phonological Awareness and English 57 
Predicting English Nonword Spelling 
Results of the hierarchical regression analyses were summarized in Table 16a 
and 16b. Similar steps of regression were applied in predicting Nonword Spelling. 
The control variables included age, nonverbal intelligence, general academic 
performance, and the pretest score, followed by posttest English vocabulary. In 
Model 1, the unique effect of group was first tested. It was found that group 
accounted for a significant additional 5% variance on top of the above variables, 
pushing the final adjusted R square of the model to 36.7%. Model 2 was used to 
unravel the sources of the group effect. English phonological awareness was entered 
before group to test if this was the reason why Pinyin group was performing better. 
The result showed that although the unique variance explained by English 
phonological awareness (7%) was greater than that of group (5%), group 
nevertheless remained as a significant predictor after English phonological 
awareness was considered. This indicated that although some of the Pinyin training 
effect on nonword spelling could be explained by, or were mediated through English 
phonological awareness, there were reasons beyond phonological awareness that 
contributed to the Pinyin group's superior performance. 
Model 3 showed that the remaining variance explainable by group was all 
absorbed by Pinyin naming and word reading. In model 4，posttest English 
phonological awareness and the two Pinyin measures were entered to the equation 
with a stepwise method. Only Pinyin word reading emerged as a significant 
predictor. 
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Table 16a. Hierarchical Regression Equations predicting Nonword Spelling  
Step Ivs r2 change p-value R^ Adj. R^ 
Model 1 Control Variables 
(df=6,93) 1 age, raven's, math 9.6%* 0.021 
2 Autoregressor 14.5%*** 0.000 
3 PPVT 11.50/0*** 0.000 
Predictor Variables 
4 Group 5.0%** 0.006 40.6% 36.70% 
Model 2 4 English PA 7.00%* ** 0.001 
(df=7,92) 5 Group 2.70%* 0.035 45.3% 41.10% 
Model 3 4 English PA 7.0%*** 0.001 
(df=9,90) 5 Pinyin Symbol Naming 4.9%** 0.004 
6 Pinyin Word Reading 1.6% 0.099 
7 Group 0.10% 0.730 49.2% 43.90% 
df=8/91  
Model 4 4 Pinyin Word Reading 10.3%*** 0.000 45.9% 42.4% 
(df^6，93)  
Table 16b. Final Standardized Betas for regression equations predicting Non-word 
Spelling 
Model 1 Model 2 Model 3 Model 4 
B p B p B p B p 
age -.084 .326 -.107 .195 -.089 .290 -.049 .547 
raven's .115 .16 .116 .14 .112 .149 .131 .092 
math .111 .186 .113 .166 .046 .592 .045 .577 
Autoregressor .245 ** .007 .211 * .016 .196 * .022 .208 * .016 
PPVT .346 *** 0 .297 ** .002 .248 .009 .284 ** .003 
English PA .24 ** .006 .174 .057 
Pinyin Naming .206 .320 
Pinyin Word 
Reading .179 .137 .357 *** .000 
Group .232 ** .006 .176 * .035 -.060 .730 
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Discussion 
There were four important findings in the second study. First, Pinyin training 
effectively enhanced phonological awareness across three languages, and the 
magnitude of the effect increased as the amount of training increased. Second, 
phonological awareness in a foreign language was transferable to other languages, 
irrespective of the target language's role as a first or a foreign language. Third, 
Pinyin training enhanced English code related abilities as measured by pseudoword 
reading and nonword spelling. Fourth, the effect of Pinyin training on English 
pseudoword reading and nonword spelling was not explainable by English 
phonological awareness alone. There were direct benefits of Pinyin training on 
English reading and spelling beyond that of English phonological awareness. Each 
of these is explained in detail below. 
The effect of Pinyin training on the three languages' phonological awareness 
was clear in the second study. At the time of pretest, children's phoneme awareness 
was largely at floor level. Such results replicated findings in other studies that Hong 
Kong children's phonological awareness was generally very low compared to native 
English children or Chinese children who has learnt Pinyin(e.g. Cheung et. al. 2001; 
McBride-Chang et al, 2004). However, the Pinyin group made significant 
improvement on all three phonological tests at the posttest, and class A, the Pinyin 
class with reinforcement, significantly outperformed the control group after their 
initial differences in pretest was controlled. In contrast, the control group made 
much lesser improvement than the Pinyin group across all three phonological 
awareness tasks. The result suggested that the new regular orthographic experience 
of Pinyin was effective in enhancing phonological awareness over and above the 
effect of acquiring its oral language. The fact that class B, the Pinyin class without 
reinforcement did not lead the two non-Pinyin classes by a significant amount 
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indicated that it required a certain amount of training before the advantage became 
significant. 
The second important finding in this study was the transfer of phonological 
awareness from one foreign language to another. At the time of pretest when 
children's language proficiency and phonological awareness in Mandarin and 
English were very low, phonological awareness measured in the two foreign 
languages correlated only with that of the first language. However, at the time of 
posttest, the correlations between phonological awareness measured in three 
languages became much stronger. While the development of Mandarin phonological 
awareness was the result of the Mandarin training as a whole, the superior 
performance in English phonological awareness of the Pinyin group was likely a 
result of transfer from Mandarin phonological awareness. The regression analysis 
showed that both the change in Cantonese and Mandarin phonological awareness 
were significant predictors on the change of English phonological awareness. This 
finding was an important extension of the previous research on cross-language 
transfer of phonological awareness (e.g. Durgunoglu, 1998; Carlisle et. al.，1999; 
Loizou & Stuart, 2003). In the previous works, phonological awareness transfer 
from a first language to a second language and vice versa were found. Our results 
indicated that the transfer could directly happen between two foreign languages. 
From the standardized betas of the regression equation, the influence of the change 
of Cantonese (LI) and Mandarin (L2) phonological awareness on that of English 
was very similar, despite the training was targeted on Mandarin. Furthermore, the 
significant unique effect of Mandarin phonological awareness after Cantonese 
phonological awareness was controlled, and the same for Cantonese after Mandarin 
was controlled, suggested that the transfer of phonological awareness happened 
equally between any language pairs, without necessarily mediated by the first 
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language phonological awareness. The large shared variance of the change of the 
three languages' phonological awareness (50%) also indicated the 
language-universal portion of phonological awareness is very substantial, and hence 
phonological awareness is highly transferable. 
Despite significant phonological awareness difference was found between 
groups, the Pinyin group was only performing on par with their peers in the control 
group on English real word reading. This result is similar to what was found in 
Holm and Dodd's (1995) study that Hong Kong students who performed poorly in 
phonological tasks nevertheless attain similar level of English real word reading to 
their peers in Australia. It is likely that children in our sample also used to adopt a 
holistic or visual strategy to leam English words, under the heavy influence of 
Chinese as a first leamt orthography. When the first language influence is high, it is 
possible that even those who have attained higher level of phonological awareness 
might not be using their phonological skills in learning to read English. The lack of 
correlation between English real word reading and the English phonological 
awareness task in posttest indeed supported this. Furthermore, since their English 
reading demand was still very light at this stage, there is no pressure for them to 
seek a more effective strategy in learning to read. Alternatively, it is also possible 
that because the number of words they have leamt was so few, and the number of 
similarly spelt words was even less, those who are disadvantaged in phonological 
awareness could still be equally effective in reading given the normal amount of 
practice they had in school. 
Nevertheless, Pinyin group did outperform the non-Pinyin group on 
pseudoword reading and nonword spelling, which required code related 
phonological skills. On decomposing the effect of Pinyin training on English reading 
and spelling, the result was intriguing. The heightening of English phonological 
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awareness was not a factor mediating Mandarin Pinyin training and English reading. 
English phonological awareness was a significant predictor of nonword spelling, but 
it did not represent all variance due to the Pinyin group manipulation. The lack of 
correlation between the phonological awareness and the reading task, particularly in 
the pseudoword reading, was puzzling. It might suggest that phonological awareness 
was not involved at all even in pseudoword reading in this group of children. On 
reexamination of the data, we found one possible explanation for this result. Some 
of the children read the pseudowords by analogy to the words they knew, and some 
made reference to units larger than phoneme, instead of deducing the pronunciation 
of the word by analyzing each constituent phoneme. For instance, children who said 
"hand" for the item "bond" would still get credits for the initial and coda, and 
children who said "pink" for "jink" would still get credits for the vowel and coda. 
Thus, when stimuli were presented visually, their strategy of decoding words could 
still be holistic rather than phonemic. However, when the stimulus was presented 
verbally as in nonword spelling, children had no option but to analyze the sound 
before representing them in letters. Therefore, phonological awareness was found to 
be a much stronger predictor in case of nonword spelling. This result also 
demonstrated that, children can use their entire repertoire to handle tasks presented 
to them. However, children tend to use their most familiar strategy (strategy adopted 
from first language) until they find the strategy not applicable, then would they 
resort to other less used skills in their repertoire. The nonword spelling tasks would 
thus be a most genuine measure of their mastery of phonological skills. 
Another intriguing result was that there was significant variance due to group 
effect that was unaccounted for by English phonological awareness in both 
pseudoword reading and nonword spelling tasks. If phonological awareness was not 
the sole reason why Pinyin training can enhance the English code-related skills, 
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what would be the factor linking the phonological training in one language and the 
literacy skills in another language? The most plausible explanation was the skill of 
mapping print onto sound. As shown in the regression analyses, the two Pinyin 
measures, and Pinyin Word Reading in particular, consistently turned out to be the 
strongest predictor in the two English code related tasks, contributing to a 
substantial portion of additional variance explained, even after the stringent control 
of age, non-verbal intelligence, general academic performance, pretest performance, 
and English vocabulary. Furthermore, Pinyin word reading always became the sole 
significant predictor when phonological awareness and Pinyin naming were 
simultaneously considered. All variance of pseudoword and nonword accountable by 
phonological awareness and Pinyin naming can be accountable by Pinyin word 
reading, showing that Pinyin word reading is the most omnibus predictor of reading 
and spelling. What these pinyin naming and word reading tasks have captured is the 
skills in converting graphemes to phonemes and vice versa, and the skill that 
phonemes can be blended together to form a syllable. These tasks were distinctive 
from the phonological awareness tasks that it involves print, a crucial element in the 
processing of reading. 
As one might wonder if the relations between Pinyin word reading and the 
English code related tasks was simply due to the similarity of pronunciations of the 
two systems, we further examine the correlations between the few English dissimilar 
items (item 6, 7, 9，10) and the reading and spelling tests to see if they showed a 
different pattern of correlations. Result showed that the sum of these selected items 
remained significantly correlated with the reading and spelling tasks (with English 
real word recognition, r=.54，p<0.001; Pseudoword reading r=.31, p<.05 and 
nonword reading r=A4, p<.001)，although the magnitude of the coefficients appears 
slightly weakened. 
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These findings echo two recent reviews on the relations between phonological 
awareness and English literacy. The first one is by Castles and Coltheart (2004)，in 
which the authors pointed out that phonological awareness training together with 
training in letter-sound correspondences enhances reading and spelling development, 
but the efficacy of pure phonological awareness training was not established. 
Another recent meta-analysis done by Hammill (2004) with more than 450 studies 
on the topic also concluded that the best predictors of reading were found to be other 
written language abilities, instead of the non-print abilities in reading such as 
phonological awareness, rapid naming and memory. They commented that the 
non-print abilities were probably overemphasized in the literature. The results in the 
current study supply another piece of evidence in support of this conclusion - the 
ability to read the script of Mandarin Pinyin was proved to be highly predictive of 
the reading and spelling of English, much more so than English phonological 
awareness, probably because it encompasses not only the sound manipulation skills, 
but also the skills to represent these units with some visual symbols. 
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CHAPTER IV: GENERAL DISCUSSION 
There were several major findings from the results of the two studies. First, 
Pinyin training, when given a sufficient amount, will boost the development of 
phonological awareness. Second, phonological awareness is highly transferable 
across languages. Lastly, Pinyin training enhanced children's English pseudoword 
reading and nonword spelling abilities by enhancing their print to sound mapping 
skills, in addition to the effect of heightened phonological awareness. 
Previous studies have shown that learning a shallow alphabetic script, like 
German (Wimmer et al, 1991) and Greek (Loizou & Stuart, 2003) can effectively 
enhance one's phonemic awareness. It was also found that Mandarin speaking 
children who learn Pinyin early in their elementary school performed very well at 
the phonemic awareness tasks (Cheung et al, 2001; McBride-Chang et al, 2004). 
Our findings in the second study have further supported this by giving evidence of 
Pinyin training in a context where Mandarin was only a foreign language. 
Furthermore, the high correlations between phonological awareness taken in 
the three language measures in both study 1 and study 2 have shown that 
phonological awareness were highly transferable across languages. This finding 
corroborates previous findings that phonological awareness was transferable from a 
first language to a second language and vice versa. This study extended the notion of 
phonological transfer between two foreign languages. More importantly, the effect 
of phonological awareness from one foreign language to another foreign language is 
not completely mediated by the first language phonological awareness. Transfer can 
happen directly between two foreign languages, as shown by the significant unique 
effect of change of Mandarin phonological awareness on top of Cantonese to change 
of English phonological awareness. Therefore, although some properties of the first 
language might hinder the development of phonological awareness, the initially low 
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first language phonological awareness would not hinder the transfer of phonological 
awareness from a more sophisticated foreign language phonological awareness to 
that of another foreign language. 
Nevertheless, despite Pinyin was found to be an effective way to enhance the 
otherwise underdeveloped phonological awareness of Hong Kong children, the 
unique effect of phonological awareness on English reading and spelling was not 
always found. In study 2, the effect of phonological awareness on English real word 
and pseudoword reading was not found. In study 1，phonological awareness had a 
considerable correlation with English reading and spelling, but its effect had 
diminished to non-significant once English vocabulary was controlled. It was only in 
the case of nonword spelling in study 2 that the predictive power of phonological 
awareness was more salient. In contrast, the Pinyin measures，which tap directly on 
the print to sound conversion skill remained robust throughout both studies. These 
results gave some important implications. First, while children continue to rely on 
holistic rather than phonological strategy to read, the improvement in phonological 
awareness might not immediately lead to better English word reading. Second, it 
was the print related phonological skills, like those captured by the Pinyin naming 
and word reading tasks that were most predictive of reading. The awareness of the 
correspondence between graphemes and phonemes is perhaps the most important 
transferable skill from Pinyin to English. 
Lastly, although we failed to find English phonological awareness as a 
concurrent predictor of English real word reading, we reckoned that this did not 
imply English phonological awareness is irrelevant to English reading in Hong 
Kong children. It is possible that their individual differences in phonological 
awareness measured at the posttest will be predictive of English reading measured at 
a later stage. Hu (2003) recently studied the relationship between phonological 
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awareness and phonological memory measured at first language and English word 
learning in a group of Taiwan Chinese. He tested the children first at 4 year-old and 
then three more times across two years. They found that phonological awareness 
became a significant predictor of English word learning only at time 4 (T4) but not 
at any other times. With separate analysis of the more successful and the less 
successful learners at T3, Hu found that phonological awareness was able to predict 
English word learning for the more successful learners, but not the less successful 
ones. Given the two groups had a similar level of phonological memory, he 
concluded that phonological awareness may play a specific role when the words are 
relearned. If that is the case, concurrent phonological awareness and English reading 
might manifest in our sample at some later time. It is also possible that given our 
children's English phonological awareness was just starting to develop, phonological 
awareness measured at our posttest would only be predictive of later English reading. 
Admittedly, this is only our speculation, and further research is needed to confirm 
this. 
Limitations 
There were a few critiques and limitations of the second study. First, 
participants were not randomly assigned into groups. Parents' preference for using 
Mandarin or Cantonese as a medium of instruction might associate with their 
children's language ability. Indeed, children in the Pinyin group was slightly better 
than the control group on most of the measures at the pretest, although only two of 
them, oral Mandarin and Cantonese phonological awareness, were significantly 
different between groups. Despite I have accounted for pre-existing group 
differences in every comparison of the major variables, there is still a possibility that 
the superior performance of the Pinyin group over the control group could be due to 
Matthew effect. To examine if such possible Matthew effect was found in our major 
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dependent variables, I correlated the pretest scores with the change of scores from 
pretest to posttest for each variable. If there is Matthew effect, those who performed 
better at the pretest should make bigger improvement, and a significant positive 
bivariate correlation should be found. The results showed that for the three 
phonological measures, the correlations were close to zero (Cantonese, r(100)=-.02; 
Mandarin, r(100)=-.06, English, r(100)=-.07)，and the same was also true for 
English pseudoword reading (r(100)=.04)and real word reading(r(99)=-. 16). In the 
nonword spelling test, the correlation between the pretest and the change of scores 
was significant, but it was negatively correlated (r(100)=-.41; p<.001). These results 
supported that the superior performance of the Pinyin group over the non-Pinyin 
group was not due to Matthew effect. 
Second, the oral Mandarin exposure in the two groups were not equivalent, 
causing another confound to the pure effect of Pinyin training. It was possible that 
their greater exposure to Mandarin contribute to their superior oral Mandarin, which 
in turn promotes their phonological awareness to some extent. However, since the 
correlation between oral Mandarin and phonological awareness were much lower 
than that between the Pinyin measures and phonological awareness, this does not 
appear to be a likely explanation. Nevertheless, the best way to deal with this 
problem is to ensure equal exposure between groups, and further research may help 
deal with this. 
Lastly, the current study measured only two time points in a four month interval. 
Although positive effects on English pseudoword reading and nonword spelling 
were already found, it would be interesting to test if the benefits are sustainable 
across a longer period of time, and whether or not the advantage found in 
pseudoword reading and nonword spelling can be realized in English real word 
reading and spelling at a later stage. It would also be interesting to see if the 
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importance of phonological awareness on English reading will grow as the children 
develop, allowing children who acquired higher phonological awareness as a result 
of Pinyin learning to enjoy further benefits in their English word decoding. Although 
some significant correlations of English phonological awareness and the code 
related tasks were already observed, their English phonological awareness was 
nevertheless still at floor level. Correlations of English phonological measures and 
reading and spelling might become more stable when their awareness level increases. 
Furthermore, as the children were still in their early stage of learning Pinyin, and it 
probably takes one more year for them to familiarize with the whole Pinyin system, 
the effect of Pinyin learning to their acquisition of English by then might be 
different. All these questions would require further studies to answer. 
Conclusion 
Despite the limitations of the current study, this research has made some 
important contributions in terms of its theoretical and pedagogical implications. On 
the theoretical front, this research has extended the investigation of phonological 
awareness transfer onto two foreign languages pairs，and showed that transfer of 
phonological awareness happened equally between two foreign languages as what 
was found in first and second language pairs. It also showed that print related 
phonological skills was more important than phonological awareness in predicting 
English reading and spelling. On the pedagogical front, this research gave evidence 
that teaching Pinyin early in elementary years was not only beneficial to their 
learning of Mandarin articulation. It also effectively enhanced their phonological 
awareness in general and gave rise to extended benefits in English reading and 
spelling. The current research also proved that primary one children in Hong Kong 
can successfully acquire Pinyin given proper instructions, and there were no signs 
that children had problems in learning Pinyin and English simultaneously. 
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Appendix A 
English Vocabulary Test Items (Study 1) 
1. Brother 13. Pencil 25. Horse 
2. Flower 14. Summer 26. Lemon 
3. Monster 15. Spoon 27. Tiger 
4. Juice 16. Doctor 28. Small 
5. Hair 17. Jump 29. Sleep 
6. Street 18. Eleven 30. Question 
7. Friend 19. Drink 31. Weather 
8. Train 20. Circle 32. Heavy 
9. Mouth 21. Happy 33. Uniform 
10. Yellow 22. Angry 34. Difficult 
11. Window 23. Cute 35. Interesting 
12. Kitchen 24. Coat 36. Delicious 
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Appendix D 
Phoneme Onset Deletion Test (Cantonese) 
聲母刪除（廣東話） 
我一陣間會播一 D中文字你聽’我想你讀番個字出來，不過就唔洗讀頭一個音。 
例如：我講個叉 ( c a a l ) 字，唔要開頭一個音’就變左 m _ 啦。 




a .梳 ( so l )唔要開頭一個音，就變左 一(哦） 
b . 蓋刃唔要開頭一個音，就變左 一_(愛） 
C.布(boii3)唔要開頭一個音，就變左 一 
有時D字無左頭一個音會變得怪怪地，不過我地一樣照讀就可以啦。 
好似：腩 ( _ 5 )唔要開頭一個音，就變左 a a m 5 
達(daat6)唔要開頭一個音，就變左aat6 
Test Items: 
No. Item Ans Score 
1 . 婆 ( p o 4 ) (鵝） 
2. 偷(taul) 一 (歐） 
3. ~^on2) (按） 
4 . 哭 Q m k l ) 一（屋） _ 
5. ~m(saai3) (H益） 
6. mtaapS) —(鴨） ~ ~ 
7. mpokS) (惡） 
8. 旁(pong4) ^ 
9. ^(satl) — (atl) 
1 0 .超 ( c i u l ) (腰）— 
11. msil) (衣） 
1 2 .炭 ( t a a n S ) 一 (晏） 
1 3 .段 ( d u e n 6 ) (uen6)*  
14. 梅(mooi4) (ooi4)* 
1 5 .奶 ( n a a i 5 ) (aai5)*  
1 6 .領 ( l i n g 5 ) (ing5)* 
* denotes non-word 
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Appendix E 




例如：我講個巴 _字，唔要開頭一個音，就會變左啊 ( a l ) 啦 � 
我講個山 ( shan l )字’唔要開頭一個音，就變左安 (an l )啦� 
口甘M(gul )唔要開頭一個音，就變左屋 (wul )啦� 
明白嗎？不如我地試下先啦！ 
Trial Items: 
a. 格_唔要開頭一個音，就變左 一(額e2) 
b. m(zhul)唔要開頭一個音，就變左 一(屋wul) 
C. 黑(Ml)唔要開頭一個音’就變左 一(eil) 
Test Items: 
No. Item Ans. Score 
_L_ 媽(mal) ^  
2. m t o l ) "(ol) 
3. 喝(hel)  
4. 帶(dai4) (ai4) 
5. S(fei4) ~(ei4) 
6. 看(kcm4)  
7. 包(baol)  
8. 偷(toid) - (oul) 
9. 陳(chen2) (en2)*  
1 0 .張 ( z h a n g l ) (angl)  
1 1 . 朋 ( p e n g 2 ) (eng2)*  
1 2 .區 ( q u i ) 
1 3 . 批 ( p i l ) (yil) 
14. 國(guo2) (wo2)* 
1 5 .天 ( t i a n l ) (yanl)  
1 6 . 決 ( j u e 2 ) (yue2)* 
* denotes non-word 
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Appendix F 
Phoneme Onset Deletion Test (English) 
我一陣間會播一 D英文字你聽，同頭先一樣，我想你讀番個字出來，不過就唔 
洗讀頭一個音。 
例如：我講C 4 r，唔要開頭一個音，就會變左 / i r啦。 




a. CAGE唔要開頭一個音，就變左 __(AGE) 
b. 唔要開頭一個音，就變左 一(EAT) 
C. COIL唔要開頭一個音，就變左 ‘ 一(OIL) 
d. 丄唔要開頭一個音，就變左 一(LEAD) 
Test Items: 
No. Item Ans. Score 
1. J-AM ^  
2. N-ICE ^  
3. C-OLD OUD  
_ N-EAR ^  
5. H-ILL U^  
6. S-TOP TOP (POP)  
7. F-ROCK ROCK  
8. P-LATE LATE  
9. S-PIN PIN (BIN) 
10. B-RING RING  
11. C-UP IJ?  
12. SH-OUT OUT  
13. R-OB O ^  
14. B-OOST POST*  
15. L-AMP AMP*  
16. SH-UT ^  
* denotes non-word 
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Appendix G 
Nonword Spelling (Study 2) 
1. fip 6. bift 
2. deck 7. smip 
3. nate 8. crod 
4. grail 9. nust 
5. hond 10. bransk 
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Appendix H 
Pseudoword Reading items (Study 2) 
1. fap 7. diss 
2. git 8. wuck 
3. mot 9. pob 
4. bove 10. jink 
5. hane ll .plit 
6. lek 12. stad 
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Appendix J 
Pinyin Test (Study 2) 
Pinyin Naming Pinyin Reading 
1. b 1. ba 
2. m 2. ml 
3. t 3. m 
4. I 4. pa 
5. j 5. lu 
6. d 6. xi 
7. a 7. zhu 
8. o 8. ga 
9. e 9. che 
10. I 10. si 
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